[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO000000000000Gd203:Er,YbO OO OO OOOODOODO
OO000000000OO0DOO0DOOoogn
Title(English) Study on preparation of Gd203:Er,Yb upconversion nanoparticles and

their optical properties for photodynamic therapy

oo@a) ooo
Author(English) Yuri Tei
oo@a) O0:00@0),
oOooooo:0oo0ooa,
OO000:00127710,
000 00:20240 30 260,
ooooo:0o0o0a,
OO00:00 00,00 00,00 00,00 000,000
Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:(0 O 127710,

Conferred date:2024/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

WO B

THESIS SUMMARY

Foea—R IR H HiRE . (X))« L ( T2 )
Depertment of, Graduate major in FA 7=V aA—A Academic Degree Requested Doctor of -
A 8 FEREE : fim e HeEGE

Student’s Name Chief Examiner

I (Fn3C 2000 FFLE)
Thesis Summary (approx.2000 Japanese Characters )

AKEw L [Study on preparation of Gdy0s:Er,Yb upconversion nanoparticles and their optical
properties for photodynamic therapy (EHRIIFEANIAHISAICIIT 7 Gdy0s:Er,Yb 7w 7 ar N"— g )
SR OERL L 2 O P RREIC B 2898) ) S L, SSCTEN, 6 ETHERIN TS,

% 1% [General introduction] Ti, IKMFEEMENAIEEIED 1 DTh DMV FHEEOEEN, BLO,
AERHAR OB R EDMER DRI A FIH T 2 72 DITHER DR ASRCKZ 2N ADIRIFICH WD Z &N TE 72 WilEE
AL, ZOMEZRRT B2 OIIHERIDEIRIIC KL 0 @RI T 27 v T a =T a o R
FCTHDEWVIARRED BRI OW TR TN D,

%5 22 [Effect of fluence and laser irradiation time on nanoparticles by laser ablation in liquid]
TP L= =T T = a B HWTER LT v 73 "= g UF R OREESIH L TV 5,
F R RN TRIAT 5 ECEERRRICBEAL T, BRHL—VF—T7 L ZAOFIEIC LY | kRS T
J A= MVORKT SR L 8tT 7 A— MV ORISR 2 Z N EIERTE 12 2 L 2l Z DA%
MO L TCWD, ARk 2RO 1 R L 2 IWRRZNET DI LICL V., T /R0 & EEEOEE
BB LTS, RMEMELE LTRT 4+ / =R F—FB O Gda0s &2 JHVV D Z & 12 K0 | FERs o BERE S AT
DI AEFIREE L7 Z L2 LTV, BB CEERLTFHROMEMSRE R L, T/ bic L 5Em
KIfazIr Lz 3 S REi@BRICE L CTHEER LW 5, FOLMRE ORI EE /R AR T/ B ORS00
Nz, B, SEBETHIL—F—T a2 &2 AW THART R+ 0D OFHERTTHES O REEN 72
W2 EEBRRTND, T, b — IR 2 2L S W2 BRICAER T D)/ KL ORE bR O F 834
FLTWDZ UL TWD, ARFIATEELE 2 DERT /R ORERSMICEL T, EOoBEC X550
ez T, BRI FNT VR3S & bl XT3,

% 3% [Surface coating on NPs| Ti&, F ki FFEKMEDOLRHEIZ L 2RO & ARBIFIMEO M
koo, RV =F L7 ) a—VEIL 5T /R OREEMICOVTHRM L TWD, REZHIFE LAY
TF LT Y a—LOREIEMIZLY, 7y T ar =T a UREKOFEIART MAPEETIT, FILRE
FHIMSERZ N TERLERITNA,

¥ 4% [Reactive oxygen species occurrence test at cuvete scale] TIX. Y JIFHEEIC X D0 ATE
ORI T 2 DITIERBEOREEZR T EEFHH LTS, IERANBIICE T v T a3 —
VarF RO ERNT, REZEWE DO v ) v oeb Z L S, MHREKIC L 0 IEEEEE OFRE 2
W& RTV 3,

¥ 5% [Interaction between NPs and bacteria / cancer cells] TiX. & JeBEMEE L RN L —Y —%
MAEDOEREEORHBLIOEN O EHWAEERICE Y BRSHIZET T, N7 7 U TN AME & ARk
TR OM AR ERT LA REAFA L WD, U BERIT R TIiE, N7 T Y TR RIS
L7-tkd, BEEZ2REEL N D, TR FOEREENRB I N, £, BAMIEICK LCldE
HEEMOIEIC L O, T /R EMROMENBEINEZI L2 BTN,

% 6 & [General conclusions and perspectives] TlX, AR THONIZHALE F LD, Rin L OFER
A B O FTDOREEZ RS TND,

PLEZBF 510, ARSUDEMITFHRIEICHE AR S SERT v Fa "= a v Rt aERL, %
DRSNS & BAHELZ ORI L DO THY, TEEEMRTH EZANRKEN, Lo T, KiwstidtEL (T
F) OGRS E LTCHARMERH D D LBD BN D,
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The title of the thesis is ”“Study on preparation of Gds0s;:Er, Yb upconversion nanoparticles and their
optical properties for photodynamic therapy (EHRIIZFEMVEHEIGHIZHEINT 72 Gdy0s:Er, Yb 7 v 73 /=
a v R OVERLE O EIZEE A HF%8) 7 and it consists of Chapters 1 to 6.

Chapter 1 General introduction : The importance of Photodynamic therapy (PDT) which is one of the
non—invasive cancer therapies and the tasks that shallow penetration depth of visible light which
is used in PDT were described. To solve this problem, the necessity of the use of near—infrared
light (NIR, having deep penetration depth) and conversion to visible light by upconversion
nanoparticles (UCNPs) and the objectives of this study were described.

Chapter 2 Effect of fluence and laser irradiation time on nanoparticles by laser ablation in liquid :
Gdy03:Er, Yb UCNPs were fabricated by laser ablation in liquid by varying laser intensity or laser
irradiation time. Required visible light from NIR was successfully obtained by UCNPs. Aimed 10-200
nm sized NPs were obtained under the laser condition from ~6 J/cm®’and 15 min laser irradiation.

Chapter 3 Surface coating on NPs : To improve the biocompatibility of NPs, whether surface coating
on NPs by several coating materials and photoluminescence was investigated

Chapter 4 Reactive oxygen species occurrence test at cuvette scale : Aimed reaction of PDT with
UCNPs was successful in the cuvette scale by using a reactive oxygen species detection reagent.

Chapter 5 Interaction between NPs and bacteria/cancer cells : As the first step of the biological
experiment, the interaction between NPs and bacteria/cancer cells were investigated

Chapter 6 General conclusions and perspectives : The results were summarized and perspectives for
future research were described

Above all, this thesis’s results greatly contribute to the industry by clarifying their generation
and photoluminescence mechanism of high—efficiency luminescence UCNPs, which is useful for PDT.
Thus, this thesis has sufficient value as a doctoral thesis.
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